We evaluated how various phylogenetic models for estimating ancestral characters can influence studies of behavioural evolution. Previously we used a single model of evolution to estimate the values of call characters at ancestral nodes for the Physalaemus pustulosus species group and some close relatives (Ryan & Rand 1995, Science, 269, 390-392). We then synthesized these ancestral calls and measured the females' responses to such calls in phonotaxis experiments. We repeated the above procedure to determine the sensitivity of these results and conclusions to various models used to estimate the ancestral call characters. We asked whether: (1) different models gave different call estimates for the same nodes; (2) different call estimates at the same node were perceived as different by females; and (3) differences in female responses influenced previous conclusions. We used seven different models that varied in at least one of the following parameters: tree topology (bifurcating versus pectinate in-group trees), algorithms (local squared-change versus squared-change parsimony), tempo (gradual or punctuated evolution), and outgroups (two or three outgroup taxa used). Although different models often gave different call estimates for the same node, these different estimates often were not perceived as different by the females. These data reinforce our previous conclusions that: (1) the range of female preferences exceeds the known variation of the conspecific call; (2) females do not discriminate between the conspecific call and the call of their most recent ancestor; and (3) female responses may be context dependent, given that females differ in their responses to the same signal variation in discrimination and recognition experiments.
We evaluated how various phylogenetic models for estimating ancestral characters can influence studies of behavioural evolution. Previously we used a single model of evolution to estimate the values of call characters at ancestral nodes for the Physalaemus pustulosus species group and some close relatives (Ryan & Rand 1995, Science, 269, 390-392) . We then synthesized these ancestral calls and measured the females' responses to such calls in phonotaxis experiments. We repeated the above procedure to determine the sensitivity of these results and conclusions to various models used to estimate the ancestral call characters. We asked whether: (1) different models gave different call estimates for the same nodes; (2) different call estimates at the same node were perceived as different by females; and (3) differences in female responses influenced previous conclusions. We used seven different models that varied in at least one of the following parameters: tree topology (bifurcating versus pectinate in-group trees), algorithms (local squared-change versus squared-change parsimony), tempo (gradual or punctuated evolution), and outgroups (two or three outgroup taxa used). Although different models often gave different call estimates for the same node, these different estimates often were not perceived as different by the females. These data reinforce our previous conclusions that: (1) the range of female preferences exceeds the known variation of the conspecific call; (2) females do not discriminate between the conspecific call and the call of their most recent ancestor; and (3) female responses may be context dependent, given that females differ in their responses to the same signal variation in discrimination and recognition experiments.
© 1999 The Association for the Study of Animal Behaviour
Most studies of behavioural evolution address the current selection forces acting on behaviour (Brown 1982) . There is general agreement, however, that the past history of selection and the constraints under which behaviours evolve also have a strong influence on current phenotypes (Lorenz 1941; Gould & Vrba 1982; Brooks & McLennan 1991; Harvey & Pagel 1991; Ryan 1996) . Relative to studies of current function, however, studies of past history require a different set of methods.
Recent re-emphasis of historical aspects of behaviour has resulted in the use of explicit phylogenetic approaches to uncover historical patterns of behavioural evolution (e.g. Felsenstein 1985; Huey & Bennett 1987; Brooks & McLennan 1991; Martins & Garland 1991b; de Queiroz & Wimberger 1993; Brooks et al. 1995; Martins 1996a, b) . Typically, behavioural characters are mapped onto a phylogenetic tree, which is a graphical representation of a hypothesis of phylogenetic relationships. The resulting data might then be used to describe the general patterns of behavioural evolution (e.g. Prum 1990; Lanyon 1992; Cocroft & Ryan 1995) , to test hypotheses of coevolution (e.g. plant-insect: Mitter et al. 1991; parasite-host: McLennan & Brooks 1991) , or to describe the sequence by which pairs of characters evolve (Höglund 1989; Basolo 1990 Basolo , 1995 Ryan 1990; Proctor 1991 Proctor , 1992 McClintock & Uetz 1996) . The behavioural characters being mapped may or may not be used to generate the phylogenetic hypothesis, depending on the study.
The interpretation of a phylogenetic analysis of behaviour is crucially dependent on the assumed hypothesis of phylogenetic relationships (Reeve & Sherman 1993; Ryan 1996) . It would be an exaggeration, however, to state that if the phylogenetic hypothesis is 'wrong' then so is the behavioural interpretation. A phylogenetic hypothesis is a series of hypotheses about the relationships of all taxa to one another. It is more appropriate to view any smaller set of relationships within the proposed phylogeny as
